Effect of ambient temperature on thermoregulation in rats following preoptic/anterior hypothalamic injection of physostigmine.
This experiment was designed to study the effect of ambient temperature (Ta) on the thermoregulatory response after the injection of the acetylcholinesterase blocking agent, physostigmine, into the preoptic/anterior hypothalamic area (POAH) of the rat. Three doses of physostigmine (3.0, 30.0 and 60.0 micrograms) were injected in a volume of 1.0 microliter in the preoptic/anterior hypothalamic area of unrestrained rats at three different ambient temperatures (15, 25 and 35 degrees C). Brain temperature (Tbr) and gross changes in behavior were monitored continuously throughout the duration of each experiment. Physostigmine induced hypothermia at ambient temperatures of 15 and 25 degrees C but not at 35 degrees C. Immediately prior to and during the hypothermic response the animals displayed behavioral reflexes such as fur licking and a sprawled posture which presumably enhanced heat loss. Generally, soon after the peak of the hypothermic response (approximately 30 min), the rats displayed heat-conserving behavior (huddled position, piloerection of the fur). These data indicate that the activity of cholinergic synapses within the preoptic/anterior hypothalamic area increases with decreasing ambient temperature. The behavioral observations suggest some role for the cholinergic system in the activation of heat-dissipating responses in the rat.